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(54) MULTI-CHIP SEMICONDUCTOR DEVICE CHIP FOR MULTI-CHIP 
SEMICONDUCTOR DEVICE AND ITS FORMATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multi- 
chip semiconductor device whose device area is 
small, whose constitution is simple and whose 
thickness is thin by providing a connection plug 
formed of metal in a through hole passing 
through a semiconductor substrate and an inter- 
layer insulating film and electrically connecting 
one chip with the other chip through the 
connection plug. 

SOLUTION: A metal plug 4 is formed on the 
outer side of an element forming area and the 
insulating films 5 are provided between the 
metal plug 4 arid the silicon substrate 1/the first 
inter-layer insulating film so as to constitute the 
connection plug. The metal plug 4 of the chip 11 
is electrically connected to the pad 6 provided 




for the multilayer wiring layer 3 of the chip 12 through a solder bump 8. The chip 
1 1 is electrically connected to the chip 12. Thie metal plug 4 of the chip 12 is 
electrically connected to the pad 6 provided for the multilayer wiring layer 3 of the 
chip 13 through the solder bump 8. Thus, the chips 11,12 and 13 are electrically 
connected. Since the chips 11,12 and 13 are stacked, the device area is 
prevented from increasing. 
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[0 0 0 9] ±l3»«2r#«L.T;^£$nfcfe 
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•tSi^-rsgB^SSrJj^fiK-r^XSt, 
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W'^mm=f'y-f(T>wm]m 1 0) tt, 

««®tcSl^$:m«^fife-r-5Xai:. mSB¥#fli:»«« 
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*S®!:^5i^»CJt:D. 5^^:/ra±*^lg8bTViS©T. 
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[0 0 3 4] (W^JlQ) Ttt, TL^S:^ 
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[0 0 3 5] ^ntriD, :^MK®«l£7C*dS#^ft:S 

:/a±.7.i)mm<t\zr£i>:ithM^y. 
[0 0 3 6] Sfc. (S^^IO) »Cj;tX«, K 

mn^^Bizm^x^^tL'hiz, ii<DMum<D^mt^ 
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[0 0 3 7] ^fc, ^mi^m^oy^mt. (m* 

[0 0 3 8] 

[5£W®*JS®}g|8] RT, 0iBS#8glx;a:*s^2|s:^§g 

[0 0 3 9] (mi <Dmmmm) m 1 «, ^^i^®^ 1 

[0 0 4 0] Cl®-7;P5^5^<>^iii^^gg«, 3t3®5^ 

T. «Bfcsi^*tm«jg«K$nfc->U3i>s«2 « 

«J^)ES.$nfc^^S:RJf^®H#lrSigg-r^fc«6®#^BE 
i^S3i:, il®i5-giB^B3®mi®«W^SK*3J:CX 

m±'S:mfsimzmm-r^tztb<Dmu-:/'^if (^mz^^if 

[0 04 1] ^mmmm 3 is^srs^m 1 ®BFBm 

{miaymmii) ^'ftvxm^\zmmr^mi<D 
mmmt. m\<nmm^mLm±.\zm^-^n, mi®ia^ 
m^mo^2<r>m^m,mmt.. ci®s2®MF^«fi^Mtc 

®EIIBi:SM-rSM2®ffi^®t&Wrs. ;te:fe, 3 
g6A±®^^K^Mt?*oTt)^V>, 

[0 0 4 2] ^JSy^i^4tt^^^}gfi£ffiJ^®^fi!ll::jg^!£ 
SnrVia, ^Sy5i^4tv'ij3>S«l:fed; 
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3 >S« 2 ®«B® U n mv>lft^tntf gl 

l^7TficS$nTVi-5. 
[0 0 4 4] "f^yZ/l, ®jfeJR:/7i'4tt. i|^Ba/i>:^ 
8€;^L/T. ®#BBBil@3»CStt6nfc/'? 

. iim^tfl\Z^m-t^Z.ii\zfSi^, U^h. 

¥fflA>:/SE;n®n>:/*fflt»Tt>ft(ri. 

[0 0 4 5] mmz. J-y-:fU (D^m-:f^if4\i. ij£ 

m/^>zf8^iftvx. ^yzfi, <D^mmmm3\zm^ 
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[0 0 4 6] ^mmmwnz^ni,i< ^yzfi, . i, , 

[0 0 4 7] :^mmmmiz^tni. -> u a >s« 
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Face iZ^*)^y^m±^mm-r^it^(D^)\^^^y 

[0 0 4 8] se-fc, 5^y:/m±<DSS8c«sfiSffl<,i 
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5S:#®BW<0*-Tf^JII:/^i^4S^JgfiEL,fc;f=^«y7'*tJ6-p . 
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[0 0 5 31 *Slifi»|gtt, *:Vt*«S 
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[0 0 5 6] (m3<Dmmmm) m3\t. *^bj©^3 

[0 0 5 7] 20©5^yyi, , 1, 

[0 0 5 8] 5^ >y T', (D^mm^m s jc^tt ^.n^/t 

K6«. *fflA'>y8<£:ft-LT. ««@E^»« 9 JC^Vt 

e tifc/"? y K 6 \zm%m \zmi u x -s . zl<d/\vy& 
\zmm.m\zmm\^-z\>^^mmmwm^Q\zwLn^ntzm 

. tt^-^yi, t.m$s.m\zmm-r^zLii\izts.^, 

[0 0 5 9] i^mMmm-^%W, 1 CDlligJglitl^;^;^^ 
[0 0 6 0] ^infrJtLX. 0 2»C^-rJ:3{C. ifeSy 

<^S:/n— :/*a5x«cit5&<x$^v»cox, .j:©j;5Ji 
[0 0 6 1] {'m4<Dmmmm) ms\t. 

[0 0 6 2] St*. E4 (a) iC^-TidC, ->U3> 
S«i osrffl^-r?). ::©->Un>Sffi 1 0«lg^}g^ 

tetixt^s. ::<D^i.<oMKie&iKi i®**»{ctt, s 

•5fc07jtsanxii^>. 

[0 0 6 3] i*:»C04 (b) JC^fJc^JC, S i o, 
^ii^m^ l iiTa<D-^7.i7nd' — >l 2*^i<Djiraite 
mmi lifCJ^BELfc^, TX^/t^' — >1 2*-7:^^7 
tCbX. X,y^>y;tfj;i,*tF^:^/7>(DR I E^tX, ^ 
l®BHite&Ml l*J;tXS^'Jn>a« 1 0«X'>^> 
if^^ZLii\ziiri^ Bi(DB|gl«&KMi iSHilL, 
o->u;i>»ffii 0<&KiiL;&ii7Li s^jgEKf -So c 
7L1 3«}^fi£CDK5JC^i;fcv'"Ja>*Sl o«:Ji: 

[0 0 6 4] >"J3>»S1 OtC^tt«>?L©aiSttl 0 
OMmX*S. CtltC^l©Hra*e»l^l lOJl^Srlni 
^fe;t)©*mi 3 0±{^«ggS t;a:^>. ?L1 3tt«S$M 

[0 0 6 5] ^45. >'Un>S«l 0«rR I Ej^tXX 
•y^>;5^UX?LSrJ^figL, i»:fcS 1 <D^Fb1J§^K 1 15: 

Jg^u, 1 ©g^ijfiStK 1 1 . ^tc\tf^i(r>m^ 
t^mm 1 1 *j;tK'> ij n >»« 1 0 I Ejijcxxi/ 
5^>i/Lx, ?Li 3s»fi£-rsc:tt>priex»-s. 
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[0 0 6 6] ZLOm-t. &m<DX.y^>if(Dm\zm^^^ 
■7Xi7A^'->tLT«. S i 0,^A l^A 1, O, 

[0 0 6 7] ^fe. ?L13 (SffidFL) ^j^fig-r^flnxs 

fe^Vi. 3&:^. R I ESfctt^X>y^>i/t, C'X-yh 
X •> 5^ > 1 S:ffi*-^t)-Brfc:&ffitc:o ViTti^Titt^g-r 
•5. 10 
[0 0 6 8] ;fclcH4 (c) lCa^f J:-51C. :feMlcmS 
1 0 0 n mCD S i Ot M> 1 0 0 n mCD S i , 

m^LPcvDm^m^^xm-Ai^mi^x.. s i o, /s 
u^. mmmmi A<bj!^t>f)\z. ^m(owsim^ 

[0 0 6 9] ;*:fcS4 (d) t;:^-rj:'5|c; ^^f^if 

t&s^sisi 5*?Li s ja^e^n-sjssjc^sic}^^ 

UT. ?L 1 3 Sr^M^ 1 5 TfflfejitJ, 
[0 0 7 0] ;i C1T% 1 5 t bT«, «!iJA«W 20 

K. Mo^, NiK. Tii^. c:ne.o^«v''j-y-f H 

[0 0 7 1]^{C@5 (e) \Z^tii.r>\Z. CMPffi^ 

[0 0 7 2] ?L 1 3 fc&KBi (^Sv'^i^) 

?g-r-5 (014,015). 

[0 0 7 3] ;*:ki05 (f ) K3^-r«t-5tc, '>U:3>a 
fil 0 ±cm 1 og^se^i® 1 1 iitfet^giB^gs- 
«fi£-r?)^BiB^«ig 1 6 ^jgfi£-r-5o ^^ffi^^a 1 

[0074] 06, H7{C, iE-n-en, ?L 1 3 CD^J^CO 

[0 0 7 5] ^^«iiclC«MOS h^>v;^^5'*«Jgfi£^ 
nxVi^. Sfc, StC^V^T, 1 1 a ttM 2 rogralJSiii 

1^. 1 1 b 3 oMrpii^esk^, 1 1 c «m 4 (Dmmm. 

nkWk. 1 1 n(^n$S(D@nigS^lS, 19a«J:ZX2 0 
all^lW^SE^, 1 9 b^J:lX2 0 bttm2C!)^S 
Ei^, 2 0c tt^3(D^^E^€r^l,TV^-5, 
[0 0 7 6] ^^(CH5 (g) IC^TA^IC, ?L13WJS 
4!&«Btii-r ?L1 3*«J^ritSnfc« 
iB t R^fiJ© -> U a >»«Sffi*^ ^ , ij n >»« i 0 50 



f^m^l 0-223833 
12 

[0 0 7 7] Cld-C. v'Ja>»«l OOD^ii (Stfb) 

tt, CMP, vc^mm. c^x-^kx. 

[0 0 7 8] cross (g) oxg«. ~>Ua>S«i . 

0 1 4 ora-csmA^sjn^^fs^-rff JSC p r t 

*W*L/Vi. JlOJi^JS^fl^Tfi^i^jiLli, itei&lKl 4© 
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sa-rs^T, ?Li 3®jKi»fl5®'>U3>s«i o©s 

BB«raJlW»CXyf^>i^-rS. Jl<Z>X.y5=^.>i?'fctt, 

CDE. n\E^(DYy'iX.y^>if^tc\t.Ox. 
«;/ hXy5">i/S:fflVi^. X-:/5^>i/Of^r) (CC 

MP^fflViTfeAVi. 
[0 0 8 0] Cro^, ±S2X-;/^>if*fc;ttCMPtCj: 
0±i:fc^'^-5^S^&«SJA«'?X^> hX<y9^>i^tCJ;0 

v'Mta^roS i O, Kl 8<Z)J^^XSlCi^»*# 

[0 0 8 1] ;*:tc|^0 (h) ic5^-rj:3Jc, r^^X-^ec 
VDffi^fflViT, ?L1 3©jaSPffi|©(D->'J:3>S«l 0 

roSffi^Btcsio, IK 18 m2<ni^m.m) im^T 

jS:^, fi;ia:/n-feX*«^*sn-5i^^fcH, S i o 

'>U n >Sffi 1 0 < bfc 

t»^^lC«, SiO, KlBODf^fcDlC, Jj^U'fSKIS 

[0 0 8 2];fcicH5 (i) Jc*-rJ:3ic, ^m:/^i/ 

1 5SrSffi-r 2>St?, CMPftSfflViTS i O, Kl 

8 , mmmmm 1 4 ^ewst^, 

[0 0 8 3] Ciroie^, S®7L (?L1 3) rt(Cite»Kl 

*^Ov'Un>asi 0<D»®cDi'Ua>S«*«S i O, 
Kl 8TSS$nfc«|jtd«^fiK-rs. 
[0084] StiM'^fc J: p ic, **lS^Si-C(4, U 
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[0 0 8 5] bfe*toT, **M?g^lC±n«, fetCD 
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SJ^fiK-r^jJ^^d^Jil^^CDT, Mil?L (?113) ii^mi^Zf 
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(i^jg^mi 4, ^l^zfyifl 5) 10 
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tt, >''ja>sfii o^:^7IA35•*e^»^aJbfc^^c^T;^ 

dSBMTJ& 5 •5, 
[0 0 8 9] ^SE«|«)Jgfigm(C7L 1 3 SrJ^^S 

m.<7>miiLn<r>^m^^n-r\zmts. ■^^\z. ^iMMmt 20 
[0 0 9 0] cntcizD, «ajx«^SEatbTA 1 sa 

«l (A 1 ©gt,i^i«6 6 0*0 ^m^^t^^'^\z. ^S:/^ 

eoo-csft) t:Mmt^>^t.ifi^mt.i3.z. 

[0 0 9 1] 1 5 ^jgfiK 

UTv^sw-c, ^uf^cfi b(r>mm^'m<DmwL\z^^ 

[0 0 9 2] 2»1C, ^mzT'yifl 5*Jg^Ufc^fC*^ 30 

[0 0 9 3] 0 8iCv m^<r>m&<Dmm-f^{f<ommM 
**-r. ein«0 5 ( f ) oigjcffls-r^frSSTfe 

SJCiSV^T, 1 9«^JjiE^<£^bTli-5. 
[0 0 9 4] 08 (a) tt, *^!fi?gJ8©SllBKy7d/* 

[0 0 9 5] 08 (b) tt, fi>^ 8**-r-5 
»^y^i^**UTV»-5, 40 

[0 0 9 6] -r/itj^, Ji©»i^:/7i^Ttt. ssart 

^LT*5fe«a6»tc¥»{*:««i 0 a tw^B^as^ 
WLcoma^^mzf^ {/i sj^r) ^/jn^ v^^gx h i 8 

10 0 9 7] &7.hU7.mi 8\t. mmm. ^mi^m. 

m, FOXm. SOGK, HDP (High Density Plasm 
a ) -CVDftTfJg^Lfcs iO, K^f*tabtf 

50 
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[0 0 9 8] :i<DJ:of3.mm-:f^if^m^^^:it\z^ 
0 . s^gT'^ if<DmfS.^i^iziz^ux h k^*sd^*^ 0 . 

[0 0 9 9] 0 8 (c) \i. ^^y:/^mm4 5^^r 
[0 10 0] -r^to-^. ^mzf^ifi Sit, nmno^^ 

jg^snxvi^. sfc. 0 8 (d) a. 

[0 10 1] C0DJ:5;^^-\"yr?'^Mm4 5. ^-^-yT^ 
^«I^4 6{CJ;D, ^mz^^if 15 (D^M'SiW-mzx 

uniCtO^Sy^i'l 5±{c«jffl;S:^RE«|l 9 
S: (C Jgfi£-r ^ C t *s T ^ J: ^ tC -5 . 

[0 10 2] ffi;iaTJ^figT#^4^^-y7'«6iiiM4 
6*fflVi«>^li:lcJ;0. ^XgT^M:r7i^l 5©SE 

[0 10 3] 0 9«. ?L.l 3 ©flfi®}gfi£:3^feS:5^-rxS 
»f®0-t?3b^. J:n«. R I ESfctt^Xy^>i!'i, 

[0 104] S-r, 09 (a) lC3^fJ;3K, 

(10 0} cDv' u 3 1 0 Jifr^ 1 ©^PslSgj&M 1 
li£#^-r-S, ;^ctc|^0 (a) {c^fJ;-5tc. ^lODg 
Wie&iKi i ±izT7,i7/^iS'—>i 2*?gfigLfc^. 

©x';^i7/'?:5'->l 2^-7Xd7{cLT^l(7)JgK^&K 
1 l*3iyJ->U3>»Sl 0$:Xry5^>;i^bT, »r®Jg 

tt*ig^rJi5CD5Ll 3. 
[0 10 5] ^LCT. X>v5^>^tbT«, RIE. ^ 

fctt3tX<v5^>;y (3t^b^X-y5^>i/, ^^^g (^^7^ 

[0 10 6] *k:09 (b) ic^-r<kotc, 

->1 2^£VXi^lCbTv''Jn>»fil 0 *'^X-y Kx 
v^>ifl.X. {1 1 1 } ®Sr@ai$-&S, cira^^, 
Sim^^i)^^nm<DJLl 3, A^Jg^fc^tiS, :i:y^>i/ 
JKtbTtt, iaffi*«6 0-9 0*C<DKOHSSfi 

[0 10 7] ^*(C|^0 (b) IC^-r±5tC. ?Ll3i 
IC, N i , T i . Z r , H f , V^©^«2 1 

^mm-r^. A«:w»wtt. ^js2 i$^?li 3, ©jIsodbb 
[0 10 8] :*ic0 9 (c) \z^-r^6iz, mmmizj: 

0, &S2 1 t>'Ua>Sfii 0 t&SjS:s-&T. ?L1 
3 , ©Tffi®-> U n >$« 1 0 IC^JSv- 'J 2 2 . 
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C0 10 9] ;^{CS9 (d) tc^Tct^fc. ^«v'Jit 

[0 1 10] c:©ct5fc?L$g;|5g«K:a?<Tsc:tfcJ: 
[0 1 1 1] 01 OJc, ifeS:/:7i^<Dft6®j^fiE;^&^^ 

■r. 10 

[0 1 1 2] 01 0 (a) ±miizmm^—7. h 2 3 
sr^^b^c^. mMmiz^K)mm^-7. h 2 summit 

[0 1 1 3] 01 0 (b) tt, ^ffilCifeSffiie^ 2 4S: 
SiJSifeBaja^ 2 4 * C M P ftif Srffl V^T^St- S <!: 
[0 114] ;»S:*3> ^mWLn^2 9<Di^t)<0iZ, 20 

. [0 1 1 5] El 0 (c) .tt, ±®Ci'yn>K2 5<& 

:;^:»c>'>j3>K2 5 JitcT i K^^iSSBi^^P 

i:>"Jzi>flg2 5 t&SlS^-a-T, ^Mv-U-tJ-'f Hm2 

[0 1161 ->»j3>KttiSeekK±»C3>7s»— 

bfc*<-DT, 010 (c) 7Ldta?<T 

t>. ^p^oimmK&mmi 4®^®t±->u3>iK2 s-ca 
*>n«©-e, 7Lrt©ajiitei&Ki 4©^®*a-5ife«v' 

U-y-'f HK3 l*iJgfig^fn-5. /i43. 5Lrt»cSPgB**S 

[0 117] 01 HZ. ^my^i^<Dti^\iz!sn<Dm^:^ 

[0 118] *-r, 011 (a) {C^f J:-5IC. 7L1 3 

a>lg2 7S-}^fiK-rs. CCD«. f^0 (a) iZ^T^^ 40 
(C, ?L1 3|^(CIES1 0 umSS0DN 1 1^2 8 (.^M^ 

[O119]^{C011 (b) ic^-rJ:5ic:. I^iaatc 
J;D>'U3>K2 7 tN i ia2 8 tSrgJJlS-B-. ?L1 3 
P^\Z—y^)Vi^*)-^-( KK2 9€:}gJ«-r«. .?L.l Srtt 
tt+i)-;a:SCD>''Jn>K2 7,:feJ:WJN i gi2 8i}^fS.f^^<D 
■c. xi>:/'y;U->'J-y-'f K^2 9ai±gSK:tt^)Pg6*<S 

[0 12 0] 01 1 (c) »c^rJ:5»c, ±® 
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•y--f h*i^3 0<z)±ai5<D^iiHffl*=*^^-y:/ii3 5Tffi«e> 

■5. 

to 1 2 1] 7^*3, ^^•:^yif^m^-r^^mit:itim 

•ViZ]^^tc:^m (CVDj*. X>'t<y^'^. pi>;/4^ffi. ^ 

[0122] 012 tc, gliKy^i^oft&wj^fiK;^^^^ 
»«1 l«»ffi^WSLTR®?L«}^fiKbfc^. ^jgy 

5^m^-r^:iii\z$>^. 

[0 12 3] *-r, 012 (a) izmT<i:3iZ. ^m\Z 
^^*iJP*KSnfcv"j:3>S«l 0±irA 1 

Xi'y'?^ — > 1 2 a$:}gfi£bfc^, Z.<D-77,i^ /^i$'—> 
1 2 a*T;^i7{cbT, ^ 1 CDS^iieikM 1 l;feJ;t;:i/; 

U3>S«1 0S:X->5^>d/b, 7L 1 3 *JgJ5E-r«>. ^1 

VX^^/'^iS' — >1 2 aSr^^-r-S. 
[0 1 2 4] i>j{c01 2 (b) (C*'rj;5lr. ^SICS 

OGMS l €:J^figb^c^, 3=L 1 3 35t^^fcSJ6jiStl-5 

J; -5 tc^ffi {c F o xiK 3 2 *?^(dc-r -5. 
[0 12 5] :k\zmi 2 (c) tc:^-rj;^»c, ?L1 3^ 
<DSO.GJ^3 i^^UFoxms 2^m^itcupm± 

[0 12 6] C©^, 0 5 (e) ~0 5 (i) K^bfc 

[0 1 2 7] :;fcjc:0i 2 (d) J;:^f J;5tc, ?L i 3rt 
©FOXK3 2*W;t«CDE}£SrfflliT^ibfc^, 
04 (d) . 05 (e) ©XSt|g«fC> ?L13rt»C^ 
S)^*^ ^ -5 y ^ 1 5 $:SjX;i».}gfi£-r ^ , 

[0 12 8] fS,^. 01 3t^-rj;5^S:g51^:P3fi©«-& 
^S:/^ 1 5 Ofl^filc^fc/'? K 3 3 , A u ^— 
JPj^ fro^Md^— 3 4 SrJgfigf 

[0 12 9] 01 4*5J;C/01 5»C. fefigy^i^©^ 

i^SjSitt, .i^'Jn>SSl 0 i:«S«J©i:;i^-ea5e*^P 
J6JgB£^?nfc^«:/5i;^i 5S:?L1 3 F^ica.j&iitr;! t 

[0 13 0] mmz. ^mzf^i/i 5(om&:^mz-z)^^ 

[0 13 1] $-r> 014 (a) \Z^-t^-DiZ. S i O 
[0 13 2] ^JC|^0 (a) JC^Tck^C. «3 6F«9JC 

&M3H-;i/3 7«raj&atr. 

[0 13 3]««tC, 014 (b) tC;^-r<t3}C> f^jia 
SJcJ;t)ifeM3l^->»l'3 7i&^Btt--5Cl<i:(CJ:D, S3 6 

p^iz^m.mi)^ifs.?>^mzr^ifi s^j&^-r^. 

(0 13 4] 'Aizz:(D^o\zS,^i)^Ctbl&^^tiit^m 
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CO 13 5] 014 (c)'\z^-r^oiz\ if^m-y 

[0 1 3 6] ;^:fc0i 5 (d) \zm-X^'^\z. ^my^ 

m-r, 

[0 1 3 7] j*cfcHi 5 (e) lc^-rJ:5K:, 04 
(c) <DIgO|gPi'«)->Un>SSl 0©7L1 Srttc, 

tr. CO^, tt^^^^PAS 8<&^*-r-5. 10 
[ 0 1 3 8 ] j*:lc@ 1 5 ( f ) Jc^-r J; o iz. ms&Miz 

, i*' 1 5 S:?L 1 3 l^fca^-T'S. 

[0 13 9] 3:©*5^»«i 5»c*?,*^i;je)j^^s.ti 
TiStr. 

[0 1 4 0] ;a:*5, d -T«*«3 509t*^BftbxS 1 20 

[0141] ifeMiH— ;U3 7«f^t50Jc:, Au* • . 

©«^. :^5"J->^SiJjSS:fflViT«3 6F«3»C«mtt^ 

[0142] a u ^rc\tp d ^cds^'^-x h 

tt, -><J3>*S1 0 ttt»J<Di;^-e*-5Sffi3 5TfT 30 
[0 143] Sfc. *S«7-^;UA3 8*fflV»TifeJS:/7 

[0 1 4 4] ?Li 3rtic*e.*^i;»s«s*jgfiE 

?L1 3rt{ca^bTSag^}^B£Lfc^. ?L1 3|^{C^ 40 

[0145] (^5 (ommmm) mieit. :^%moi^ 

}^^^rffi$^-r»rffiHT*«. 04, 0 5®v;P 

^=^y:f^mi^mm.m^v':fti^^^-t^u^\z\t.m4:. 
[0146] :^^mwmx},t. m4<Dmmmm<Dm 5 

(i) ©xa©^. 016 (a) C*-rj:3lC. i/'jn 
>Sfil 0®S®*»5, ^Jgy^i^l 5$X»/^>i!'U 50 
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T, nm^iz^^m^^^mfSi.t^-> 

[O147]^fc016 (b) \z^TJ:o\z, ^Jgy^ 
^(4g^-&bfc^, ^S^^i^l 5 <ti|^BaA>^8 

[0 14 8] ^mz^^i^ i 5 t^m/-<>-:/8 i: 

Z.^xmm(Dmi)mmzi3i?><DX. lESl^'feg^-B-S'^ 
[0 14 9] A>:?'8©fi)®*iS®TL©fi3Bt«5 

[0.1 5 0] ;>S;fe. jSeic^By7^1 5 d«Ra?LA^e5^ 
ttSrSia«|jgtCLTfe&ti. A>:/8ttv'U 

[0.15 1] (^6©iii6Sj^ffi) 0i 7ii. ^mm(Dm 

6 <0^mmM\Z%^-r)V^^y :/¥«**:^H©»f®0T 

;iS:*3> 0l©-7;i'9"5^-yy¥^«:^Mt?tl£:-r^ 

, . 1, jcis^iT, ^mmum 3.:^fi&m.ms . i^ny 
CO 1 5 2] ^mmmm<Dt^m^. ^^v^i, ±.\zmm^ 

y^>3 9^WH-fftZ.i:\Z$>^, ^.(OtkWty -f > 3 9tt 
«6ift^±lc ^ ^-r X-r -5 d t J: 0 B^-rSft: ifftS© 

[0 15 3] :^nmmm\z^tnt. ^mzf^i/4^^u 

r > 3 9 K: J; o T^e©iS:?»tt*+i}^lc!S < -r -5 

[ 0 1 5 4 ] 7 oymmmmy 0 1 s i*. ^^^go?^ 

7 ©^iSJ^ffiJc^sv;u?^^-;/ :?'ii^#<*^g©»fE0T 

feS. ;i:fe, Bl©VJU5^5^.y^i|£^«:gatjt*l£:t--5 
M^\Z}tmi tm—nmiiVX$>:&, 7 atti|fi 

IkM. .4 2 ttyjuy— Sr^bTVi^, 
[0 1 5 5].*||;^Jgffi©ii#®tt. 5^-yyi. t^^.-y^' 

It t©iafc»«Sffl©^^5— A>:/8 d<£Sttfc^:<i:fC 

[0 1 5 6] ^^yT'i, t?'y:/i, itty5-A'>:7' 

y$-A*>>'8dtt, «»IA«0^b^«rv^JBB|.$:fr 
bT5^-y:?'l, ;fe.tt^5^>yyi, t^MS-tir^g,, 
[0 15 7] ys.-;^>-:/s d<DtintLX\t. mpiit 

SL^^unxihtm. ^^m^-Ptm^^mii^xhSir,^, s 
>'^>7'8<h*i^i;«iEfx}gric-rnfi, c:ne.©A>:/s 
2). 
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[0 15 8] f 5-A->:/8 dtdn-vhtscmmt 
[0 15 9] (.mscDrnmrnm) mi9\t.^mm<Dm 

[0 16 0] 01 6\Z7F:Ltz:^m-C\i. ^JMzf^ifl 5 . 

[0l6l]-ci©«^t>. A>y8tt->Un>S«io 
ttt^b^V»<0-C, /'?>::/8 tJ:Si'U=l>S«l OCD 

[0162] cm 9.(D^mj^m) E 2 0 14. *^5g©ll 

[0 16 3] fi^. mioi'7)i'f-^y^^m^m^i:M 20 

y^ly . Ir . Iv fc*t>T, ^BBai»e3^«6ilita 

5. 7-^/'t-vK6 75:i:«=tB§bT*^, 5=:-yyi 

[0 16 4] :$i^mmmt. ^m^«i:VXTABy'- 
■T', 4 4ttU-K^^^^bT^i-5. 02 HC, 
TAB T— ySrffl life«e*©-7;U5^5^-;/ T'^^tttgg© 

[0 16 5] :^^mmmzi:n\t, ^y:rm±^mmx- 

7d^4*fflV»T±T©^->y, — S5©5"y v'Sfctt^f^ 
[0 16 6] gS:%«:©1^STfen«. 0 2 0 fC^bfe 

:/ii, 1, ©«^3i£T?a6ti«, 5^-^yi, . 1. 
bfc^. ^yzTir <D^mmnm\zmi^^tirc/'^y\^ 

[0 16 7] (mi 0©lii6?gffi) 02 2-02 4ttv 

^^m<Dm). o(Dnmmm\z^^'r)v¥^'y■f^^m»m 
[0 16 8] s-r, ^«©:&fficeeoT, 02 2 (a) 

tC^-rj:5»C, $^>Jn>S«5 OtCNANDSEEPR 

OM©pi^:U-t;u^it^0*L;^Vi^a^^*}g^Lfc 
mi©Mrai^MfeK5 6*j^fiis-r^. 

[0 16 91 04'. 5 Hih>:^)VWlitm. 5 2 

t tt^my- hms. 5 4 ttv-:;;ittiJB. 5 5 a h w so 
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[0 17 0] ^^{C|^0 (a) lC^-r<t5lC. ^IWBPbI 
*6#1^5 6{ca>:$'i7 h*;-;U$rJgJ6£Lfc^, T i • T 
iN«g)K5 7. we-v hm':f7i/5 8 STj^fifef-S. 
[0 17 1] *«f:«Ctt, ST, =l>^i7ht^-JV'^m 

Bfcb, ;^JcT i ji, T i NiKS:)ii;*:±ffiirjgfiKbfe^, 

T i MiSil/T i N]^*^*-r-5. 
[d 1 7 2] :i»:»C02 2 (b) tC^-rj:5lC, ^lOB 
KSfiiSkKS 6±tC«aj^tfA 1 A^e)?5:-5VXi7/l^' — >5 

g5^:/^i^AtJ^fiKSn-5®«®m 1 OSHite&K 5 6 
J:af->Ur3>SS5 o^x->5^>if-r-5ctic<tD, SI 
S*tl 5 0~2 0 0 Mm-C. 1 0 0 Aimx 1 0 0 Mm:ft 
©7L6 0*J^j3E-r«. Z.<D^. -^7s^n9—>^9^^ 

[0 1 7 3] J»:t02 2 ( c ) tc5^-r J: P tC. ?L 6 0 1^ 
Sra^SiO, 1^6 1 ^SrJ^fiKb. ^E-©±JClE«FMt bX 
©J»$ 5 0 0 nm©^tea->'J3>M6 2?£^iacbfc 
?L6 0F«3{C^JR>''^i/^i:bT©N i |g[6 a^as&jX 

tf. 

[0 17 4] :Br*^65JCtt. IPS 5 0 0 nm©S i O, 1^ 
6 1, @S 5 0 0 nm©^iBS->U3>K6 2, N i M 
6 3Sr±K{Clll;^cJ^^bfc«, CMP}£4:ffltiT?L6 0 
^1-©^*|;5:S i O, )M6 1, #iKa->ij3>lK6 2, N 
iK63&i**-r^. 

[0 17 5] NiK63tt. «A«;^i7iJ — >BJ 

i8iij**fflt>T?L6 OrtfCN i 7. V^m.^ib.hjtzM.. 
6 0 O-CWSbMSlCJcON i'^-;^ h^Sfeifet- -SCltJC 

[0 17 6] ;*ctC02 3 (d) \Zm-tii^\Z. ^fil©* 
fefC«£oT. tf-;/Me6 4, Sg 1 ©EiSJB 6 5 SJg/S-T 

[0 17 7] :affWtCtt, 0!|A«tf<y h«6 4, ^1© 
EiUSe 5<t^*ffS 1 Onm©T iM. JPSlOnm 

©T i NM. i?S 4 0 0 nm©A 1 C uK, J¥S 4 0 n 
m©T i NI^©aMI^Srl^fi£bfc«, c:©agm*7:i- 

[0 17 8] J*:{C|g0 (d) \Z^t^^\Z. S2©MFb1 
j^^KeeSrJg^b. ;i©m2©«K»&^6 6 
7*-;U&?giSbfc«. :/7^6 7$:<hbTmi©gBiS 

s 6 5 t^^-r^^ 2 ©K^e 6 8 *jg^-r2>. 

[0179] m 2 ©la^B 6 8 ©J^fiK^rffittm 1 ©ISiS 
^6 5©^n<i:I^bXfe*. ifc, :/^i'6 7tbT 

2 ©IBiaHtt^K bTfe-5. 
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CO 1 8 0] ^CI^S (d) tc^fJ;pJc. m2<D^m 
me 8S:g5/^«;/>"^— >3>®<!:UT®PS4 5 0 n 

v^TJgfigbfc^. yyfhuvi^yy^ tJLy^yif^^ 
s. /"^-yH »c:/D-:/.SrafeTT, 

(0 1 8 1 ] ;*:Jc:S2 3 (e) tc^-rJ:5fc, >''J3> 
. S«5 0©SffiS:«ttWlCW^bTN i M6 3 S:Sm^ 10 

[0 1 8 2] c:©BTi?XS«« ->Un>««5 OSr'^/x 

"^X-^ hx-yf^>i»'lc:d;0^*-r-5o ;5:*3. ■i7xA©^ 

(0 1 8 3] ;*:tC02 3 (f) iZ^-r^'OiZ. m2(Dm 20 
11^6 8±tCAu3j^-;i/A>>''7 OS;J^fiKUfc^. 
fe*fflV»TAu:j<— Jl'n>-r7 0 ±Jc:if£Ba 7 1 SJg^T 

5J-:*^oTVi-S)«-&{C«, -^©^a©5^ T'W^-tC A u jJ^ 

©lA]±*0SIlt*tT#*. 
(0184] 024 iCS^-r J: 3 JC. ¥p 7 1 

(Au:i}^— ;UA>:/7 0) tN i ^ (^M^^i^) 6 3 

estsgEtsu. ->u 3 >s« 5 0 i^±*stg 30 

lo.i 8 5] f3:^, :4^mmmm-jr\t. NANDMEEP 
*SliSJ^^iraili74:;^ffi{c:j;0. normeeprom 

©v;i/5^5^>y7'^^^<|J^g. DRAM©v;ug^5'-yyi}£ 
®{^SSt)S!jS-r^^:t*<-C€rS.^&ICtt, EEPR 40 
OM. DRAMt)b<tt-?-©<fi©¥«#:;*^U*fcttJ: 

ne,©ia*^t?-B-t, cput*^^>:^^$nfcA-y:>- 

[0 18 6] 

9ii5^ifmmm»m^mmr^nmKp^{z^mi!)^ifs.i> 
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• •B^Wt-S^^fnTli-5©T/gB©¥B®«dJ/jN$ 

[0 18 7] ^fc: (W*^B3~7) Ttt, VJl/ 

5'5=->y7'¥^ft:gMffl5'>>>^tbT, sg^d^J^fiKSnfc 

y t «^ W tc l*;B£-r s i* © e. sSi^ :/ 7 t 

e> 7i -5 «^© ©ffl li-G i> ^ . 
[0 18 8] bfcdJr^T, C©J;5;^MJ^©v;W5'5^.y 

[0 18 9] ^fc, 8 --if 1 2 ) 

tt. era*6SiettSat-S*«¥^fr»«ttR®b;^V»7L 

Sr}gfiKbTl^S©T, t)t©#^<^««*W<T=t)Sa 

[0 19 0] bfc*ioT, *«ft»fi*W<Tt>, 

[0S©ffl¥;^3i^] 

[01] *^W©^i©*iS}Kfig{c«*-7;i/^5"«/:/i|£ 
[0 2] *%e^©^2©*Sfijg|iic«^v;p^5^»/yi|£ 

[0 3] :^^moim3<Dmmmmi^^^-7)i''^^'vzf^ 

[04] *f!iq©m4©Slttefl^li{C«-5VJW5^g^-/7'¥ 

[0 5] :^^m(Df^4<DmmMmizm^-?)i^^^y^^ 

[0 6] ?L®«©^gE^^©^{^«j;^^jifis|^^-r»T 
S0 

[0 7] ^^ffi«©^BEi^B©*«c«fe«iS«si*3^-r 

»fffi0 

[08] Sffiy^i^Sr^f »r®0 

[0 9 ] ?L©fl&©JgJ«5^&^*-rxS»r®0 

[010] ^S:/^y©ftfi©jg^:;&&S:5R-tff®0 
[0 1 1 ] y©$ izm<Dm0Z:»m^^-rmm 
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